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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 9, 10, and 17 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. Claim 9 further limits claim 8 by specifying that the cathode comprises either stainless 
steel or nickel-plated ferrous pipe. This is confusing because stainless need not contain nickel 
and claim 8 clearly required the use of nickel. For the purpose of examination, the examiner will 
presume that the stainless steel of claim 9 is a nickel containing stainless steel, but clarification is 
requested. 

4. Claim 10 states that the cathode be comprised of a metal lower on the electromotive 
series than the anode. This contradicts the specification, which states that the "cathode must of 
course be higher on the electromotive series (less readily oxidized) than the anode" (paragraph 
0031). For the purpose of examination, the examiner will interpret claim 10 as requiring a metal 
higher on the electromotive series. 

5. Claim 17 states that it depends from the "method of claim 15", but claim 15 is a system 
claim and not a method claim. Applicant appears to have meant the —method of claim 16-- and 
the examiner has interpreted it as such for the purpose of this office action. 



Application/Control Number: 1 0/708,27 1 Page 3 

Art Unit: 1753 

Claim Rejections - 35 USC § 103 

6. Claims 1-7 and 10-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al (Corrosion 2002, paper no. 02276, pp. 1-15, 2002) in view of Murray (USP 
4,950,453) and with or without the further teaching of Morales et al (Corrosion 95, paper no. 
116, pp. 1-15, 1995. 

7. Wang discloses a corrosion monitoring system comprising a test fluid circuit G, a pipe 
connection C comprising a draw-off valve V for supplying fluid to the test circuit, a fluid return 
connection (pipe to the left of G in fig. 2) for returning fluid to the pipe at a point downstream 
from the pipe connection, and a pump for returning fluid to the fluid return connection. See fig. 
2 and the Experimental Setup and Procedure of p. 2. Wang does not explicitly disclose the use 
of a galvanic cell as the test fluid circuit, but relies on a different probe for monitoring the 
performance of the corrosion inhibitor. Murray discloses in an alternate sensor for monitoring 
corrosion inhibition the use of a galvanic circuit comprising an anode and cathode (16, 18) with 
an electrical insulator 14 disposed between where the anode and cathode are connected to an 
ammeter 30. See the figure and col. 4, 11. 35-49. Murray demonstrates that such a galvanic 
probe provides an unambiguous current signal for the determination of whether the surface is 
appropriately treated or not. See col. 4, 1. 62 through col. 5, 1. 2 and Table III in col. 7. Because 
both Wang and Murray disclose methods for monitoring the effectiveness of a corrosion 
inhibitor, it would have been obvious to one of ordinary skill in the art at the time the invention 
was being made to substitute one known method for the other to achieve the predictable result of 
monitoring the corrosion of the measured system. With respect to the corrosion monitoring 
system being for a pipe transporting a fluid, that is only the intended use of the apparatus and the 
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intended use need not be given further due consideration in determining patentability. However, 
the main purpose of the teaching of Wang is for modeling the corrosion and inhibitor 
performance of systems utilized for pipelines. See the Introduction discussing pipelines and the 
Experimental Setup and Procedure where the tank being monitored is filled with a solution 
typical of pipelines (i.e. oil and saltwater). Furthermore, Morales discloses monitoring the 
corrosion behavior by connecting its monitoring means directly to a pipe of a oil/gas well head in 
order to monitor the corrosion under real, but well controlled conditions. See paragraph 1 of 
Experimental section. Even if the preamble reference to pipes were to be interpreted as further 
limiting the system, it would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize the system of Wang and Murray on an actual pipe or 
pipeline as set forth my Morales so as to provide real in situ analysis of the effectiveness of the 
utilized corrosion inhibitors. With respect to the pump being between the galvanic cell and the 
fluid return connection, Wang discloses the pump earlier in the fluid loop. However, the basic 
job of the fluid pump is to impel fluid through the fluid loop and one possessing ordinary skill in 
the art would recognize that the pump could be located almost anywhere along the fluid loop, 
including between the galvanic cell and fluid return connection, and still provide the desired 
function to impel the fluid through the fluid loop. 

8. With respect to a second fluid circuit, Wang teaches a bypass circuit B that is located 
downstream of a portion of the pipe connection but upstream from the galvanic cell. See fig. 2 
of Wang. With respect to the means for measuring the flow rate, Morales discloses the use of 
flow meters FU1-FU3 presumably for monitoring the flow that Morales deemed critical to 
understanding corrosion behavior (see Effect of Fluid Velocity on pp. 3 and 4). It would have 
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1 

been obvious to one of ordinary skill in the art at the time the invention was being made to add a 
flow meter to the second circuit of Wang so as to be able to monitor the flow through the fluid 
loop. 

9. With respect to the claimed relationship between length of pipe to inner diameter of the 
cell, Wang constructed the flow loop out of 15 m of pipe having an inner diameter of 101.6 mm. 
See the Experimental Setup and Procedure on p. 2. This means that the amount of straight pipe 
being utilized has a length that is almost 150 times the inner diameter of the pipe containing the 
fluid circuit. This clearly indicates that the use of preceding and succeeding pipes having length 
of 5, 10, or 15 times the inner diameter of the cell are obvious choices of length. 

10. With respect to claim 7, because the pipe is not part of the claimed invention (see 
discussion above), specifying that the anode is a substantially similar metal or alloy as that of the 
pipe does not further define the system itself. 

1 1 . With respect to the cathode being a metal higher (see 1 1 2 rejection above) on the 
electromotive series than the anode, this is inherent for any galvanic probe, including the probe 
of Murray, because it is the anode that must undergo the oxidation in a galvanic cell. 

12. With respect to the surface area of the cathode being larger that the area of the anode, 
Morales taught that others found that a high cathode to anode ratio gave higher rates of 
corrosion. See reference to Soldfield on p. 4. Because the goal of the cathode and anode of 
Wang in view of Murray is to monitor the presence of corrosion, the use of a cathode that is 
larger than the anode would give more current for a given level of the corrosive conditions. It 
would have been obvious to one of ordinary skill in the art at the time the invention was being 
made to utilize this suggestion from Morales for the system of Wang and Murray so that the 
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provided fluid circuit provides a higher current for a given level of corrosive conditions thereby 
making the corrosive conditions easier to detect. With respect to ratio of at least 1 .5 or about 3, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to utilize these ratios, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215(CCPA 1980). 

13. With respect to either the anode or cathode being downstream of the other, the fluid 
circuit of Murray does not appear to have any preferred orientation, nor is there any 
phenomenological reason to utilize a particular preferred orientation. Placing either the anode or 
cathode downstream of the cathode and anode respectively would have been obvious because it 
would have provided the same sensor performance. 

14. With respect to the method claims, both Wang and Murray teach monitoring the 
performance of the inhibitor both before and after the inhibitor is injected into the system. See 
Wang, Results and Discussion starting on p. 2 and see Murray, Table III. 

1 5. With respect to operating the pump at a speed such that flow velocity through the test cell 
is substantially similar to flow velocity through the pipe, Wang noted that the corrosion due to 
gas/oil/water flowing through pipeline is dependent on a number of factors including flow rates. 
See the Introduction. Because Wang is attempting to model the flow behavior through pipes, 
one possessing ordinary skill in the art would have been motivated to utilize substantially the 
same flow rate as through the pipeline so as to create conditions that most closely mimic the 
conditions existing within a pipeline. 
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16. Claims 7 and 10 in the alternative is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang in view of Murray and optionally Morales as applied to claim 1 above, 
and further in view of Maes et al (USP 4,095,176). 

17. In the above rejection, the examiner took the position that claim 7 does not further define 
the system of claim 1 because the pipe is not being claimed and is merely the intended use of the 
system. Even if the examiner were to give claim 7 further due consideration, then claim 7 would 
be obvious over the further teaching of Maes. In particular Maes teaches in an alternate 
corrosion probe that the working electrode of the corrosion probe should be made of the same 
metal as surface layer being probed presumably so that the corrosion response at the working 
electrode most closely resembles the corrosion response of the surface layer. See col. 1, 11. 25- 
36. For the sensor of Murray, the anode being attacked by the corrosive fluid would be 
analogous to a working electrode. It would have been obvious to one of ordinary skill in the art 
at the time the invention was being made to utilize the further teaching of Maes for the system of 
Wang, Murray, and with or without Morales so that the response seen by the anode most closely 
resembles the response seen by the metal surfaces that are being protected by the inhibitor. 

1 8. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang, 
Murray, and with or without Morales (or further comprising Maes) as applied to claim 7 above, 
and further in view of Jasinki (USP 4,752,360). 

19. The references set forth all the limitations of the claims, but did not explicitly recite the 
use of a nickel containing cathode, including a nickel containing stainless steel. Jasinski teaches 
in an alternate corrosion probe that nickel containing stainless steels like 316 and N-80 find 
utility in corrosion probes because they are not readily corroded by corrosive fluids. See col. 33, 
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1. 60 through col. 34, 1. 44. Because the cathode of a galvanic cell is not supposed to be reactive 
in corrosive fluids (only the anode should be oxidized by the fluid), it would have been obvious 
to one of ordinary skill in the art at the time the invention was being made to utilize this teaching 
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of Jasinski for the system of Wang, Murray, and with or without Morales (or further comprising 



Maes) so as to keep the cathode from degrading in the corrosive fluid. 



Conclusion 
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